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Culpable exotoxins
Almost all atopic dermatitis (AD) patients are colonized with 
Staphylococcus aureus, which produces exotoxins that act as 
antigens in AD models. Nakamura and colleagues examined 
whether these exotoxins affect mast cells (MCs), which con-
tribute to the process of IgE-mediated allergic disease. The S. 
aureus δ-toxin, which was identified biochemically from cul-
ture supernatants, induced MC degranulation in cultured cells 
and following injection into mice. Furthermore, IgE increased 
δ-toxin–induced MC degranulation in the absence of anti-
gen. S. aureus isolates from human AD patient skin samples 
produced large amounts of δ-toxin, and promotion of IgE and 
inflammatory skin disease in mice required δ-toxin produc-
tion by colonized S. aureus. Together, these results implicate 
S. aureus δ-toxin in MC degranulation and link the observed 
colonization of these bacteria in AD patients with allergic skin 
disease pathogenesis. (Nature 503:397–401, 2013) Selected by 
A. Irvine, M. Amagai, and K. Kabashima
Scratching the surface of chronic itch
Chronic itch is a burdensome clinical feature of atopic derma-
titis (AD), and antihistamines rarely work to alleviate this symp-
tom, highlighting the importance of histamine-independent 
mechanisms. Oh and colleagues recently demonstrated that 
IL-13 is a potent stimulator of pruritogenesis in AD and that 
these effects occur via the transient receptor potential ankyrin 
1 (TRPA1) channel. IL-13 stimulates expression of TRPA1 on 
MCs, which positively regulate TRPA1 expression in dermal 
sensory nerves in AD skin. Moreover, this mechanism involves 
interactions between these TRPA1+ dermal MCs and TRPA1+ 
dermal afferent nerves in the presence of a Th2 inflammatory 
environment. Indeed, blockage of TRPA1 abrogated the itch 
in mice with AD and diminished expression of TRPA1 in der-
mal afferent nerves and dermal cells in MC-deficient AD mice. 
These results indicated that TRPA1 expression in AD skin is 
essential for the initiation and maintenance of chronic itch in 
AD. (J Immunol 191:5371–82, 2013) Selected by L. Beck
Hang in the balance
The isoforms of the heterodimeric transcription factor 
hypoxia-inducible factor-α (HIF-1α and HIF-2α) help to 
maintain cellular oxygen homeostasis, which is regulated on 
a larger scale by processes of tissue blood flow. Cowburn and 
colleagues recently demonstrated in mouse skin keratino-
cytes that the differential expression of these isoforms, which 
serve as oxygen-responsive modulators of vascular func-
tion, impacts vascular resistance. These isoforms carry out 
opposing roles in regulation of local and systemic blood flow 
in the skin of mice. In addition, expression of these HIF-α 
isoforms was correlated with homeostatic regulation of nitric 
oxide synthesis in the skin. Furthermore, human skin biop-
sies revealed that hypertensive individuals express HIF-1α 
and HIF-2α differently and lack the concordant regulation 
observed in normotensive individuals. Thus, it is the HIF-1α 
and HIF-2α balance that is essential for control of tissue per-
fusion and systemic arterial pressure, implicating these fac-
tors in the etiology of human hypertension. (Proc Natl Acad 
Sci USA 110:17570–5, 2013) Selected by R. Swerlick
Hypochlorite works swimmingly
Based on the ideas that hypochlorite (HOCl) functions as an 
oxidant that may interfere with signaling processes by oxidiz-
ing key mediators and that NF-κB activity is sensitive to redox 
conditions inside the cell, Leung and colleagues examined the 
effects of HOCl on NF-κB signaling and inflammatory respons-
es in human skin keratinocytes and mouse models. HOCl 
inhibited tumor necrosis factor-α–stimulated NF-κB–depen-
dent gene expression, and this effect appeared to result from 
HOCl-mediated oxidation and inhibition of the IκB kinase 
in vitro and in vivo. In a mouse model of acute radiation der-
matitis, treatment of mouse skin with HOCl markedly attenu-
ated the radiation-induced expression of NF-κB target genes, 
decreased dermatitis features, and prevented skin ulceration. 
Furthermore, HOCl reversed the symptoms of epidermal aging 
in mice, although this effect was reversible and required sus-
tained HOCl exposure. Together, these results support future 
clinical trials of HOCl—which is commonly used in swim-
ming pools for disinfection and in medical clinics for treat-
ment of atopic dermatitis—to explore its effects in human aging 
and application to other NF-κB-driven inflammatory diseases. 
(J Clin Invest 123:5361–70, 2013) Selected by R. Swerlick
In black and white
Low levels of 25-hydroxyvitamin D are associated with 
negative health outcomes. The primary carrier of this vitamin 
is vitamin D–binding protein, and this binding appears to 
inhibit some vitamin D actions. Although low levels of total 
25-hydroxy vitamin D are more common in black Americans 
than in white Americans, the basis of this difference remains 
unknown. In a study of 2,085 participants, Powe and col-
leagues found that levels of vitamin D–binding protein are 
also lower in blacks, probably owing to the prevalence of 
a common genetic variant. These lower levels of binding 
protein result in levels of bioavailable 25-hydroxyvitamin D 
similar to those in white individuals. Thus, low levels of total 
25-hydroxyvitamin D likely do not indicate true vitamin D 
deficiency when levels of binding protein are also low. This 
conclusion is in agreement with the findings that the black 
participants exhibited higher bone mass density, higher cal-
cium levels, and only slightly higher levels of parathyroid 
hormones as compared with white participants. (N Engl J Med 
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